Stoichiometric analysis of oligomeric states of three class-A GPCRs, chemokine-CXCR4, dopamine-D2, and prostaglandin-EP1 receptors, on living cells.
G-protein-coupled receptors (GPCRs) form the largest family of transmembrane receptors, and their oligomerization has been suggested to be related to their functions. Despite extensive studies, their oligomeric states are highly controversial. One of the reasons is the overestimation of oligomerization by conventional methods. We recently established a stoichiometric analysis method for precisely determining the oligomeric state of membrane proteins on living cells with the combined use of the coiled-coil labeling method and a spectral imaging technique and showed that the prototypical class-A GPCR β2 -adrenergic receptor (β2 AR) did not form functional oligomers. In this study, we expanded our study to three well-studied class-A GPCRs: C-X-C chemokine receptor of stromal cell-derived factor-1α (CXCR4), dopamine receptor D2 short isotype (D2R), and prostaglandin E receptor subtype 1 (EP1R). We found that these receptors did not form constitutive homooligomers. The receptors exhibited calcium signaling upon agonist stimulation as monomers, although CXCR4 and EP1R gradually clustered after fast signaling. We conclude that homooligomerization is not necessary for the signal transductions of these four class-A GPCRs. Copyright © 2017 European Peptide Society and John Wiley & Sons, Ltd.